
A ]Imdcl for ])cJarillmtric.  hacksc.attcrillg  flo]n thil~ salillc ice, i]}ctuding  Volu][w slid  surface Scrrttmrirlg  rIlcc}la IIisIfIs,
i s  u s e d  to rc!]atc t}lc backscattorj]]g.  tc~ ic.c ]j}lysic.a] a.r  Id lnor},]lo]cjgica]  c}laractcristics. ‘1’}Ie  ]imdcl  is t)ascd cm t h e
a]lalylic.  wave t}lcory and cmmidcls  lcc characterization such as cdli]woidal hrille  illc.lusiol]s, rough illtcrfaccs,  vertical
a]lisotrw}]y,  and pcr]nittivity tensor dctcr]nitlcd  with })rine volu]~lc govcr]lcd  by ttlcrr(lc)dy[larllic. phase equatio]ls  during
the I)roccss  of ice growth. ‘.t’llcorctic.al  results arc co]], parecl with lnc.asurcd data at 5 GIIz for ttlill  salilic  ice u1) h 12
CII) iii tllic.k]]css under  controlled laboratory c.ollditio]ls.

‘1’llc I,llill ice sllcct  is ~noclcllcd wit]l all anlsc,tro~jic layerccl co]lfiguratioll. ‘1’he  undcrlyi]lg  saline water is dcsc.rihcd as a
hollmg;mlcous  Incdiuln  with ])crlllittivity  obtai]lccl at ]1-]ca.surcd  tc]ll])craturc  and salinity. ‘Jlic ice layer is an anisoho])ic
i]ilmoogc]wous  ]mdiu]ll  c.ontainilig clli~)soidal brillc  illclusio]ls. ‘1’he  vcrtic.al a~iisc~tropy is  due t o  tl,c i~rcferc]ltial
vertical  alipllncl]t of hrillc  inclusiol)s  while tllc ice cry:tallogra ])llic.  c-axes arc ralldo]llly  orictltcd  ill azi]nuth  rc]ldcrilig
tllc stritistlc.fi] azirnuthrd  symrm:t,ry  of the ]mdiu]n J IIis rwsulls ill a vertically urliaxia] cffcc.tivc ~,crlilittivity  tensor,
cnlculatcct with  the strwlg ]~crlnittivity  flucturrtioli  t h e o r y ,  f(,r tllc salillc ic.c IIlcdiu]il. ‘J’hill ice can be cover-cd by
a I)rilic or slusl) layer. q’his  brine  Iaycr is modcl)cd as a ]mdiutn  wiltl higlm ])cr~[littivity  due to t}lc hig}l s a l in i ty ,
which si~r)ific.ant]y affects Clcctrcnnaglletic  sc.attm i]l$ si~]laturcs  fro)!]  ttlc lcm’cr t)liit ice l aye r . ‘1’llc c.ontrihuticmi t o
Lacksc.at,lcriug froln rough interfaces is illcluclcd wltll co]lsidcra(io]( of ahsorj)tion  arid scat ter ing ICJSSCS  and ]JIa.sc
diffrrc]~cc cfl”cc.t in tllc allisotroIjic  ice nmdiu][l. l’olarililctric  c.ovariallcc  matrices for thin  ic.c arc derived under  the
disto] ted IIorll a])])roxilnation  and tllc total results arc coln~)ard  v;itli data frc)]n the (; IULII;I,l;X  ’93 iridoor cxIJcrilmxlt.


